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Abstract of JP2001 21 8407 

PROBLEM TO BE SOLVED: To provide a 
stator of a motor, which is provided with 
insulator capable of coping with various stack 
thickness of a stator core. SOLUTION: This 
stator of a motor is constituted by laminating a 
plurality of stator iron sheets, and provided 
with a stator core in which a plurality of teeth 
and slots are formed on the inner periphery, a 
pair of insulators which are engaged with the 
stator core from both end portions in the axial 
direction and insulate the stator core, and a 
stator winding wound around the teeth 
insulated by the insulators. Each of the 
insulators has a plurality of comb engaging 
parts 33, 34 which enter the slots of the stator 
core. In the state engage with the stator core, 
the tip of the comb engaging part of one 
insulator enters the comb engaging part of the 
other insulator and is superposed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]In a stator of a motor characterized by comprising the following, said each insulator, A 
stator of a motor which having two or more pectinate form engagement parts which advance into 
a slot part of said stator core, respectively, and a tip of a pectinate form engagement part of one 
insulator advancing into a pectinate form engagement part of an insulator of another side in the 
state where it fitted into said stator core, and constituting so that it may overlap. 
A stator core where laminated two or more stator griddles, it was constituted, and two or more 
tooth parts and slot parts were formed in inner circumference. 

An insulator of a couple which fits into this stator core from both ends of those shaft 
orientations, and insulates the stator core concerned. 

A stator winding wound around said tooth part insulated with this insulator. 

[Claim 2]A stator of a motor of claim 1, wherein a pectinate form engagement part tip of one 
insulator is made into tapering tapered shape. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the stator of the motor used since the 
compressor etc. which are carried, for example in an air conditioner, a refrigerator, etc. are 
driven. 
[0002] 

[Description of the Prior Art]The stator of this conventional seed motor like the motor for a fan 
drive shown, for example in JP,4-200251,A, It is constituted by ****(ing) a stator winding via an 
insulator to the tooth part and slot part which formed the stator griddle which comprises a 
magnetic steel sheet in the inner circumference of the stator core constituted by laminating. The 
above-mentioned insulator is molded with insulating hard synthetic resin of polyethylene 
terephthalate etc. from before, is provided with two or more pectinate form engagement parts 
which advance into the slot part of a stator core, and fits in from the both ends of the shaft 
orientations of a stator core. 
[0003] 

[Problem(s) to be Solved by the Invention]Thus, a stator core laminates two or more stator 
griddles, and is constituted. And the number of sheets of the stator griddle laminated according 
to the model of motor fluctuated, and the product thickness of the stator core was set up. On 
the other hand, since an insulator was what fits in from the both ends of the shaft orientations 
of a stator core, to the stator core where product thickness differs, the size and shape of the 
pectinate form engagement part of the insulator also had to change it. 

[0004]the Prior art which this invention requires — it accomplishes in order to solve the-like 
technical problem, and it is a thing. 

The purpose is to provide the stator of the motor provided with the insulator which can respond 
to various product thickness of **. 

[0005] 

[Means for Solving the Problem]A stator core where a stator of a motor of this invention 
laminated two or more stator griddles, and was constituted, and two or more tooth parts and slot 
parts were formed in inner circumference, An insulator of a couple which fits into this stator 
core from both ends of those shaft orientations, and insulates the stator core concerned, Have 
and change and a stator winding wound around a tooth part insulated with this insulator each 
insulator, It has two or more pectinate form engagement parts which advance into a slot part of 
a stator core, respectively, and a tip of a pectinate form engagement part of one insulator 
advances into a pectinate form engagement part of an insulator of another side, and it comprises 
a state where it fitted into a stator core so that it may overlap. 

[0006]In a pectinate form engagement part tip of one insulator, a stator of a motor of an 
invention of claim 2 is made into tapering tapered shape in the above. 

[0007]A stator core where according to this invention laminated two or more stator griddles, it 
was constituted, and two or more tooth parts and slot parts were formed in inner circumference, 
In a stator of a motor provided with a stator winding wound around a tooth part insulated with an 
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insulator of a couple which fits into this stator core from both ends of those shaft orientations, 
and insulates the stator core concerned with this insulator, In the state where provided two or 
more pectinate form engagement parts which advance into a slot part of a stator core in each 
insulator, respectively, and it fitted into a stator core. A tip of a pectinate form engagement part 
of one insulator advances into a pectinate form engagement part of an insulator of another side, 
and since it constituted so that it might overlap, the insulator can respond to a stator core of 
two or more product thickness within limits with which this pectinate form engagement part can 
overlap. 

[0008]Thereby, the flexibility of an insulator can improve remarkably and reduction of a 
production cost can be aimed at now. Since a pectinate form engagement part tip of one 
insulator is made into tapering tapered shape in an invention of claim 2 in addition to the above, 
a pectinate form engagement part of one insulator advances easily into a pectinate form 
engagement part of an insulator of another side, and assembly-operation nature is also improved. 

[0009] 

[Embodiment of the Invention]Hereafter, based on a drawing, the embodiment of this invention is 
explained in full detail. Drawing 1 shows the vertical section side view of the closed compressor 
C as an example which applies this invention. The frames 2 and 3 which 1 is a well-closed 
container and comprise two parts in this container in this figure, the compression element 4 
arranged at these frame 2 and 3 upper part, and the motor arranged at the bottom (permanent- 
magnet type motor.) The motor element 5 is stored. 

[0010]The compression element 4 and the motor 5 of each other are attached, the compression 
main part 17 is constituted, and this main part 17 is elastically attached to the wall of the well- 
closed container 1 via the means for supporting 6. 

[001 1]The motor 5 comprises the stator 8 which equipped the inside with the stator winding 7, 
the rotator 9 arranged inside this stator 8, and the axis of rotation 1 1 which is inserted in the 
center of this rotator 9 and is supported pivotally with the bearing 10 of the frame 2. 
[0012]The compression element 4 comprises the cylinder 12, the piston 14 which fits into the 
crankpin 13 of the axis of rotation 11, and carries out both-way sliding of the inside of this 
cylinder 12, the valve seat 15 provided in the end face of the cylinder 12, and the cylinder head 
16 attached to the cylinder 12 via this valve seat 15. The cylinder head 16 is being fixed to the 
cylinder 12 with the bolt 18. 

[0013]In the well-closed container 1, ester system oil is enclosed as a lubricating oil. The closed 
compressor C constitutes the refrigerating cycle of the refrigerator which is not illustrated, and 
it fills up with HFC refrigerants, such as R— 134a, as a refrigerant to be used, for example. And 
operation which both-way sliding is carried out, the piston 14 of the compression element 4 
attracts the above-mentioned refrigerant, curtails, and carries out the regurgitation by rotation 
of the rotator 7 of the motor 5 is performed. 

[0014]Next, the above-mentioned motor 2 is explained in full detail. This motor 2 used as the 
motor element of the closed compressor C, It is the so-called DC brushless motor of a magnetic 
pole concentrated winding method, and comprises said stator 8 fixed to the wall of the well- 
closed container 1 via the frame 3 and the means for supporting 6, and said rotator 9 supported 
centering on said axis of rotation 1 1 inside this stator 8 enabling free rotation. 
[0015]First, drawing 2 - drawing 5 show this stator 8. The stator core 22 constituted by 
laminating two or more stator griddles (magnetic steel sheets, such as silicon steel) 21 of 
approximately rectangle doughnut form as this stator 8 was shown in drawing 6, It comprises the 
insulators (insulating material) 23 and 24 etc. which were interposed between said stator winding 
(drive coil) 7 for giving a revolving magnetic field to the rotator 9, and this stator winding 7 and 
stator core 22. 

[00l6]the inner circumference of said stator core 22 — the six tooth parts 26 ... is provided, an 
inner direction and the six slot parts 27 opened wide up and down are formed among these tooth 
parts 26, and the tip part 26A extended so that the outside surface of the rotator 9 might be 
met is formed at the tip of the tooth part 26. and — passing the insulators 23 and 24 — each 
tooth part 26 — forming the magnetic pole of the stator 8 with what is called a concentration 
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series winding method by winding said stator winding 7 around ... directly using the space of the 
slot part 27 — 4 — the stator 8 of six slots is constituted very much. 

[0017]In this case, it laminates and two or more stator griddles 21 are each stator griddle 21 ... 
Caulking part 31 located in a four-corners part ... It sets, and is crimped and fixed mutually. 
Then, each stator griddle 21 ... The stator core 22 is constituted by welding mutually the center 
section of the outside neighborhoods 22A, 22B, 22C, and 22D in which the end face is located (Y 
shows a welded place). 

[0018]Thus, each stator griddle 21 which constitutes the outside neighborhoods 22A-22D of the 
stator core 22 ... Since the end face center section was welded mutually (Y), the time of welding 
— each stator griddle 21 — the heat added to ... the stator griddle 21 — The stator griddle 21 
produced with the heat at the time of welding since it comes to be uniformly spread in the 

direction of a four-corners part of (stator core 22) it becomes possible to prevent distortion 

beforehand. 

[0019]the stator core 22 — the caulking part 31 of four corners — since it will be crimped in ... 
and welding immobilization of the center of the neighborhoods 22A-22D located between them 
will be carried out — each stator griddle 21 — it is unified efficiently and ... of intensity of stator 
core 22 the very thing improves. 

[0020]Next, said insulators 23 and 24 are all PBT(s) (polybutylene terephthalate.). It is molded 
from hard synthetic resin, advance into the slot part 27 of the stator core 22, respectively, and it 
sticks to the outside surface of the tooth part 26, the **** pectinate form engagement part 33 
shown in drawing 8 which fits in, and drawing 9 ... six 34 ...is formed at a time — The pectinate 
form engagement parts 33, 34 of each insulators 23 and 24 ... with the outside annular parts 
36 and 37 on one one end each. It is each tooth part 26 of the stator core 22 at the inside.. Tip 
part 26A .. The inner annular parts 38 and 39 located in an axial outside are fabricated by one, 
respectively. 

[0021]Here, the top view of one insulator 23 is shown in drawing 10 . the outside annular part 36 
which the charge branch 41 where the tip was extended consists a predetermined interval in the 
outside surface of the annular-outside insulator 23 part 36, and formed protruding is carried out 
to one, and is located in those neighborhood — the pectinate form engagement part 33 — 
with .., two or more notches 42 deeply cut from the end face of an opposite hand are formed. 
[ two or more ] 

[0022]Formed protruding of the charge branch 43 which presented the shape of an abbreviated 
T character to the outside surface of the outside annular part 36 as shown in drawing 12 is 
carried out to one towards the outside, and the heights 44 and 44 which stood up to the 
opposite hand are formed in one in the pectinate form engagement part 33 at the tip side part of 
the charge branch 43. And the tip both sides of this charge branch 43 are few-******(ed) at the 
outside annular part 36 side, and the insertion sections 47 and 47 which change from the curving 
surface of an approximate circle form which outside [ a part of ] cut and lacked to the both side 
surfaces of the charge branch 43 by that cause are formed ( drawing 12 ). From the annular 
[ outside near this charge branch 43 ] part 36, it presses down and formed protruding of the 
projection 46 is carried out to one. 

[0023]Two or more attaching parts 51 which extend in the outside surface of the annular- 
outside insulator 24 of another side part 37 horizontally are formed in one. each attaching part 
51 ... consists an interval crosswise [ of the outside annular part 37 ] mutually, and plural— lines 
(example two rows) formation is carried out, the outside annular part 37 shifts radially and it is 
formed so that it may not lap in the cross direction of the outside annular part 37. Thereby, it is 
the pectinate form engagement part 34 at the time of molding of the insulator 24.. It is 
constituted so that trouble may not be caused, also when extracting a die to an extending 
direction, the outside [ this ] annular part 37 — the pectinate form engagement part 34 — 
with .., two or more notches 52 deeply cut from the end face of an opposite hand are formed. 
[0024]Such insulators 23 and 24 fit into the stator core 22 from the both ends of the shaft 
orientations. At this time, they are the pectinate form engagement parts 33, 34 of each 
insulators 23 and 24... Each slot part 27 of the stator core 22 ... It advances inside and is the 
tooth part 26... It fits in outside. 
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[0025]here — each pectinate form engagement part 33 of the insulator 23 — the tip being made 
into the tapered shape which becomes thin, and the insulators 23 and 24 being in the state 
which fitted into the stator core 22 concerned from the both ends of the stator core 22, and 
each pectinate form engagement part 33 of the insulator 23 — Each pectinate form engagement 
part 34 of the insulator 24 of another side where ... counters ... it advances from the tip inside 
and overlaps like drawing 8 . 

[0026]This duplication cost (duplication size) is permitted like drawing 8 in the arbitrary ranges 
to a state which advanced deeply like drawing 9 f rom the state to which the pectinate form 
engagement part 33 advanced shallowly into the pectinate form engagement part 34. Therefore, 
stator griddle 21 ... When large, namely, when lamination number of sheets is a model with large 
product thickness of stator core 22, duplication cost decreases like drawing 8 , and it is the 
stator griddle 21... When small, namely, when lamination number of sheets is a model with small 
product thickness of stator core 22, duplication cost increases like drawing 9 . 
[0027]That is, the insulators 23 and 24 are constituted so that it can be used to the stator core 
22 of various product thickness, and they are remarkably rich in flexibility. Since the pectinate 
form engagement part 33 of the insulator 23 is made into tapering tapered shape, insertion into 
the pectinate form engagement part 34 of the insulator 24 can also be performed smoothly. 
[0028]thus — like the above-mentioned after fitting the insulators 23 and 24 into the stator core 

22 — Each tooth part 26 ... the thing of the slot part 27 for which the stator winding 7 is directly 
wound using space — 4 of a concentration series winding method — the 6 slot stator 8 is 
constituted very much. 

[0029]In this case, since the stator winding 7 wound around the tooth parts 26 and 26 which 
carry out for relativity serves as one phase and the stator winding 7 of a three phase will be 
wound around the stator 8, The stator winding 7 wound around the tooth parts 26 and 26 which 
carry out for relativity is mutually connected with the insulator 24 side with the crossover 53, 
and also the stator winding 7 of each phase is connected by the insulator 23 side, and the 
neutral point of a three phase is constituted. 

[0030]the crossover 53 of each phase — as shown in drawing 5 , .. is pulled out outside from the 
notch 52 of the insulator 24, is ****(ed) by the outside surface of the outside annular part 37, 
and it is shown in drawing 3 — as — the attaching part 51 — on both sides of .., it takes about 
in between, these attaching parts 51 ... each crossover 53 — since .. is held in the state where it 
estranged, respectively ( drawing 3 ) — The crossover 53 of each phase ... the closed-circuit 
failure by contact is prevented beforehand. 

[0031]On the other hand, in the insulator 23 side, the leading line 54 is connected to the stator 
winding 7 of each phase, respectively, this leading line 54 .. being covered with an insulation 
material, and it being pulled out outside and from the notch 42 of the annular-outside insulator 

23 part 36, as shown in drawing 4 , It is connected to the connector 57 of an end, after charge 
branch 41 the bottom or the upper part is taken about and being eventually collected into one by 
the covering 56. 

[0032]in this case, each leading line 54 ... being pressed down before the covering 56, and it 
being **** carried out and the projection 46 bottom, It takes about so that covering 56 portion 
summarized to one may turn around the stator core 22 side of the charge branch 43, may pass 
along the inside of the insertion section 47, may be ****(ed) by the height 44 and it may result 
in the connector 57 (connected to the terminal for electric power supplies which is not 
illustrated) ( drawing 2 , drawing 4 ). 

[0033]thus, the leading line 54 — the charge branch 41 which **** since the charge 
branch 43, and the presser-foot projection (an operation of a charge branch is accomplished) 46 
are formed in the insulator 23 at the couple, without it attaches exceptional covering etc. — the 
leading line 54 of the stator winding 7 .. can be held now along annular-outside insulator 23 part 
36 outside surface. 

[0034]58 is an insulating cylinder member and is inserted between the stator windings 7 which 
adjoin within the slot part 27. And in this cylinder member 58, the connection section of the 
stator winding 7 and the leading line 54 which were wound is inserted and held. 59 is a neutral 
wire which connects mutually the stator winding 7 of the tooth parts 26 and 26 which each 
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phase counters. And it is similarly pulled out outside from the notch 42, the charge branch 41 
bottom is taken about, and, thereby, the outside surface of the outside annular part 36 ****. 61 
is same cylinder member that inserts the connection section of this neutral wire 59 similarly. 
[0035]Next, said rotator 9 is explained in full detail. It is a rotor core of the rotator 9, and 63 
laminates two or more rotator griddles 64 pierced from the 0.3 mm - 0.7 mm-thick magnetic 
steel sheet to the circle configuration like drawing 15 . as shown in drawing 14, it is mutual or is 
laminated by one in total. 

[0036]corresponding to the magnetic pole of four poles in the rotor core 63 — the slot 66 ... is 
constituted by shaft orientations — These slots 66 ... inside, permanent magnet MG made from a 
ferrite is inserted. And it is uniting with the end face of the shaft orientations of the rotor core 
63 by the rivet which is not illustrated where the end face member 67 is put. After being inserted 
into the slot 66, permanent magnet MG is magnetized so that it may mention later. In drawing 15 . 
68 is a hole for the above-mentioned rivet insertion. 

[0037]Here, it is each slot 66... The edge 66A by the side of the inner circumference of the rotor 
core 63 is presenting the shape of a circle used as a convex to the inner circumference side 
concerned, and let the periphery side be the shape which presented approximately linear shape. 
By accomplishing with the applied shape, the cross-section area of the slot 66 within the rotor 
core 63 can be expanded to the maximum, permanent magnet MG inserted in the slot 66 inside 
concerned by that cause is enlarged, and increase of magnet torque can be aimed at. 
[0038]As shown in drawing 16 , the edge 66B by the side of the surface of the rotor core 63 of 
the slot 66 is made into approximately ****** shape on the surface of the rotor core 63, and the 
corner P1 which the edge 66B by the side of this surface and the edge 66A by the side of inner 
circumference build is made into the arc shape of the diameter of the minimum below 0.4R. 
Although the corner P1 of the slots 66 and 66 of the magnetic pole which adjoins mutually, and 
P1 become a form made to associate by the surface side of the rotor core 63, the area (plane 
view) of the adjoining corner P1 and the rotor core 63 which intervenes between P1 becomes 
small by making the corner P1 into minute arc shape. Thereby, the leakage flux produced among 
both magnetic poles decreases remarkably. 

[0039]Although the edge 66A of the slot 66 which adjoins on the other hand as the edge 66A by 
the side of the inner circumference of the slot 66 also approaches the corner P1 is approached, 
the flat part 69 of prescribed width is formed in this edge 66A at the portion which follows the 
corner P1. It is lost that between the adjoining slots 66 and 66 narrows in one point by this, and 
the intensity of the rotor core 63 is maintained by the flat part 69. 

[0040]Next, magnetization of permanent magnet MG is explained with reference to drawing 1 7 . 
After magnetization of permanent magnet MG inserts a ferrite material into the slot 66 of the 
rotor core 63 like the above-mentioned, it is considered as the magnetic orientation which 
magnetic flux concentrates by using one point of the outside of the slot 66 as the focus P2 in 
that case as a dashed line and an arrow show to drawing 17 although it carries out a state. 
[0041 ]It sets up abbreviated-point to the edge 66B by the side of the rotor core 63 surface of 
the slot 66 to this focus P2 (L1 shows to drawing 17 ). By this, it will abbreviated-point also to 
the edge by the side of the rotor core 63 surface of permanent magnet MG to the focus P2, and 
the portion of it protruded outside from the magnetic flux (L1) concentrated on the focus P2 at 
the edge concerned will almost be lost. Therefore, the null part of permanent magnet MG will be 
stopped to the minimum, magnetic flux will be used effectively, and the characteristic of the 
motor 5 improves remarkably. 

[0042]Although the edge by the side of the periphery of the rotor core 63 was made flat in the 
slot of the example, as shown not only in it but in drawing 18 , the edge 66C by the side of a 
periphery is also good also as the same arc shape as the inner circumference side. However, the 
relation between magnetic orientation and the edge 66B needs to make that it is the same as 
that of drawing 18 . 

[0043]Although this invention was applied to the motor for a compressor drive in the example, 
this invention is effective in various permanent-magnet type motors, such as not only it but a 
fan drive motor. 
[0044] 



http://www4Jpdl.inpit.go.jp/cgi-bin^ 2008/09/29 



JP,2001-218407,A [DETAILED DESCRIPTION] 



6/6 ^— 2? 



[Effect of the Invention]The stator core where according to this invention laminated two or more 
stator griddles, it was constituted, and two or more tooth parts and slot parts were formed in 
inner circumference as explained in full detail above, In the stator of a motor provided with the 
stator winding wound around the tooth part insulated with the insulator of the couple which fits 
into this stator core from the both ends of those shaft orientations, and insulates the stator 
core concerned with this insulator, In the state where provided two or more pectinate form 
engagement parts which advance into the slot part of a stator core in each insulator, 
respectively, and it fitted into the stator core. The tip of the pectinate form engagement part of 
one insulator advances into the pectinate form engagement part of the insulator of another side, 
and since it constituted so that it might overlap, the insulator can respond to the stator core of 
two or more product thickness within limits with which this pectinate form engagement part can 
overlap. 

[0045]Thereby, the flexibility of an insulator can improve remarkably and reduction of a 
production cost can be aimed at now. Since the pectinate form engagement part tip of one 
insulator is made into tapering tapered shape in the invention of claim 2 in addition to the above, 
the pectinate form engagement part of one insulator advances easily into the pectinate form 
engagement part of the insulator of another side, and assembly-operation nature is also 
improved. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a vertical section side view of the closed compressor of the example which 
applied this invention. 

[Drawing 2] It is a perspective view of the stator of the motor of the closed compressor of 
drawing 1 . 

[Drawing 3] It is a rear-face perspective view of the stator of drawing 2 . 
[Drawing 4] It is a top view of the motor of the closed compressor of drawing 1 , 
[Drawing 5] It is a back view of the motor of drawing 4 . 
[Drawing 6] It is a top view of the stator core of the motor of drawing 4 . 
[Drawing 7] It is a side view of the stator core of drawing 6 . 
[Drawing 8] It is a side view of the insulator of the stator of drawing 2 . 
[Drawing 9] Similarlv it is a side view of the insulator of the stator of drawing 2 . 
[Drawing 10] It is a top view of one insulator of drawing 8 . 

[Drawing 1 1] It is a front view of the charge branch of the insulator of drawing 10 . 
[Drawing 12] It is a top view of the charge branch of the insulator of drawing 10 . 
[Drawing 13] It is a sectional view of the charge branch of the insulator of drawing 10 . 
[Drawing 14] It is a perspective view of the rotor core of the rotator of the motor of the closed 
compressor of drawing 1 . 

[Drawing 15] It is a top view of the rotor core of drawing 14 . 

[Drawing 16] It is an enlarged plan view of the half of the rotor core of drawing 15 . 
[Drawing 1 7] It is a figure showing the magnetization state of the rotator of the motor of the 
closed compressor of drawing 1 , 

[Drawing 18] It is a figure showing other examples of the rotator corresponding to drawing 17 . 
[Description of Notations] 
C Compressor 

I Well-closed container 

4 Compression element 

5 Motor 

7 Stator winding 

8 Stator 

9 Rotator 

I I Axis of rotation 

21 Stator griddle 

22 Stator core 

23 and 24 Insulator 

26 Tooth part 

27 Slot part 

31 Caulking part 

33 and 34 Pectinate form engagement part 
36 and 37 Outside annular part 
41 and 43 Charge branch 
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46 Presser-foot projection 
51 Attaching part 

53 Crossover 

54 Leading line 

[Translation done.] 
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